This study investigates whether there is a systematic relationship between a firm's market value (as measured by its market to book ratio) and the variability of its quarterly earnings stream. Using data from the Compustat full coverage, industrial and research quarterly files from 1973 to 1998 inclusive I find that, after controlling for firm size, leverage, current profitability, the level of current investment and sales growth, there is a significantly negative relationship between the market to book ratio and earnings volatility (defined as the coefficient of variation of various earnings measures). I further find that this negative relationship remains even after controlling for operating cash flow volatility, indicating that "accounting-driven" earnings volatility does indeed have an economic impact as has long been claimed. My results are robust to various specifications (including fixed effects, the inclusion of industry dummies, the inclusion of year-quarter dummies and adjusting all variables relative to the relevant industry year median) and to the inclusion of additional control variables such as future cash flow volatility and future profitability. In addition to being statistically significant, my results also have economic significance. For example, there is on average a 0.04 difference in market to book ratios between a firm whose earnings volatility is in the 5 th percentile and one in the 95 th percentile. If we compare the 1 st and 99 th percentiles, we obtain a difference in market to book ratios of 0.23, approximately 15% of the median. 2
Introduction and Motivation
investors to invest in stocks with volatile earnings streams leads to a reduction in liquidity and a consequent increase in the cost of capital, this motivation for income smoothing may indeed be wellfounded. Similarly, Bricker et al. (1995) present evidence that analysts associate earnings quality with the ability of a company's managers to manage earnings so as to avoid negative earnings surprises, suggesting that a company's analyst following is affected by its earnings volatility and that income smoothing may be motivated by a desire to increase this following. This is certainly plausible -the Wall Street Journal Europe article referred to earlier (McGough (1999) ) contains the following quote from an analyst in connection with a company which quite publicly declines to smooth its evidence that these proxies are positively 3 related to earnings and cash flow volatility although the relationships are often weak 4 .
Their interpretation of these results is that it is investors' expectations of future cash flow volatility that is important in determining the costs of accessing external capital markets and that historical earnings volatility is relevant only in that it is a better predictor of this future cash flow volatility than 3 In the sense that firms with higher earnings and/or cash flow volatility have higher costs of accessing the debt and equity markets. 4 Specifically, S&P bond ratings and analyst following are significantly related to cash flow but not earnings volatility, the reverse is true for equity beta and dividend payout ratios whilst stock price volatility is significantly related to both.
is historical cash flow volatility 5 . However, they also note that the relationship between dividend payout ratios and earnings volatility is consistent with the evidence in Smith and Warner (1979) who observe that dividend restrictions in debt covenants are frequently based on accounting earnings realisations.
Implicit in this last observation is the hypothesis that high earnings volatility can have economic consequences, even when not accompanied by a correspondingly high cash flow volatility. This is of particular interest when considering the implications of SFAS 133. If, as firms claim, derivatives are primarily used for hedging purposes then an expected effect of SFAS 133 will be to cause cash flow volatility decreasing transactions to generate an increase in earnings volatility 6 . Suppose that, as
Minton and Schrand suggest, current earnings volatility is important only as a predictor of future cash flow volatility. Then, since the disclosure requirements of the standard are sufficiently detailed that investors will be able to deduce that the increased earnings volatility has no negative implications for cash flow volatility, the managerial concerns described above are invalid.
The results of Minton and Schrand indicate that both cash flow volatility and earnings volatility are negatively related to the level of discretionary expenditure and positively related to the costs of accessing external capital markets. In this paper, I examine whether these relationships translate into a negative relationship between cash flow and earnings volatility and market valuations. Such a relationship is not an automatic corollary of the Minton and Schrand results -it is not implausible that since capital for discretionary investment is more readily available for firms with lower volatility, such firms are more likely to invest in negative NPV projects.
Other papers which have explicitly considered the link between market values and earnings volatility are Hunt, Moyer and Shevlin (1997) and Barth, Elliott and Finn (1999) (hereafter HMS and BEF respectively) . HMS hypothesise that in a regression of the market value of equity on net income, the slope coefficient will be affected by the variability of net income, the variability of cash flow from operations and the extent to which net income has been smoothed via non-discretionary and 5 In a footnote to their paper, Minton and Schrand describe results which suggest that this is in fact the case over short horizons but that for horizons beyond six years, the two predictors are essentially indistinguishable. 6 This assumes that firms hedge cash flows rather than earnings. It might be interesting to investigate whether there is any systematic relationship between a firm's use of derivatives and these two measures of volatility and for which the relationship (if any) is more pronounced. However, the inadequacy of pre-SFAS 133 disclosures may well make this study difficult to implement. discretionary accruals. They find that, in general, firms which smooth their income stream using accruals have higher market values of equity (in the sense that the coefficient on net income is higher) than do firms which do not undertake such smoothing; further, the impact is greater when the smoothing is achieved using discretionary, rather than non-discretionary, accruals. They also find that the coefficient is higher for firms with lower earnings and operating cash flow volatilities.
By contrast, BEF are primarily interested in whether the market values more highly firms which deliver a steadily increasing stream of earnings. They also regress the market value of equity against net income (and also the book value of equity) and, on the basis that earnings volatility is a proxy for operating risk, hypothesise that the coefficient on net income will be decreasing in earnings volatility -this is indeed the case.
Whilst similar in spirit, my study differs from these papers in terms of the research design employed.
Both HMS and BEF rely on specific valuation models (Modigliani and Miller (1966) and Ohlson (1995) ) which are valid only in extremely limited circumstances. For example, expressing the market value of equity as a linear combination of current net income and book value is valid only if the assumption of linear information dynamics without other information is valid. Moreover, there is nothing within the theoretical development of these models which leads to a role for earnings volatility. Consequently, neither HMS nor BEF are able to identify whether their empirical results with respect to earnings volatility arise because such volatility is in itself important or because earnings volatility is correlated with some relevant omitted variable. By contrast, my research design (which uses a dependent variable which is widely accepted as a measure of firm value and then, based on the results from prior research and economic reasoning, controls for other factors which are likely to be associated with this variable) does allow me to address such issues.
Finally, using a similar research design to the one in the current paper, Shin and Stulz (2000) investigate the relationship between firm value and risk. They find that firm value (as measured by the market to book ratio) increases with systematic equity risk and falls with both unsystematic and total equity risk.
Whereas the current study investigates the link between earnings volatility and market value, a number of papers examine the relationship between this volatility and stock returns. For example, Billings (1999) finds that a strategy of investing in stocks with low earnings volatility and financing these positions by short selling high earnings volatility stocks generates consistently large, positive returns.
Michelson et al (1995) divide a sample of S&P 500 firms into "smoothers" and "nonsmoothers and find that the mean annualised continuously compounded return of smoothers over the [1982] [1983] [1984] [1985] [1986] [1987] [1988] [1989] [1990] [1991] period is significantly lower than that of nonsmoothers. They also find that this result becomes stronger as the criteria which a company has to satisfy to be classified as a smoother become stricter.
Finally, they find that smoothers have, on average, significantly lower equity betas (a result which is consistent with Beaver, Kettler and Scholes (1970) ) but are larger. They interpret this last result as support for the hypothesis that larger firms have a greater incentive to smooth income than do smaller firms since the former are subject to greater scrutiny by the government and general public; it is also consistent with the observation that large firms are more likely to be followed by large numbers of analysts who prefer to follow firms with stable earnings streams. However, in Michelson et al (1999) , the same authors find that when they use cumulative average abnormal returns (measured against a market model benchmark), their principal result is reversed i.e. the cumulative average abnormal return of smoothers is significantly higher than that of nonsmoothers and that this result again becomes stronger as the criteria which a company has to satisfy to be classified as a smoother become stricter.
The results of Billings (1999) and Michelson et al. (1995 Michelson et al. ( , 1999 appear to have two possible interpretations. Firstly, earnings volatility is a risk factor (or is highly correlated with some other risk factor) which is priced in equilibrium so that investors' required returns are increasing in the level of earnings volatility. Alternatively, the results may be suggestive of market inefficiency in that earnings volatility is a firm-specific, fully diversifiable risk which investors incorrectly interpret as a priced, systematic risk. However, care should be taken when interpreting these results. The fact that the results of Michelson et al. (1995) are completely reversed when changing their dependent variable from unadjusted to market-adjusted returns has to cast doubt on the robustness of the research design, whilst there are several unexplained anomalies in the results of Billings (1999) -for example, the relationship between equity beta and stock returns is indeterminate whilst the "size effect" (see, for example, Fama and French (1992) ) is reversed 7 .
Research Design and Sample Selection
The basic hypothesis that we wish to test in this paper is that there is a systematic negative relationship between the volatility of a firm's earnings stream and its market value. We choose to address this question within a multivariate regression framework; specifically, we regress a measure of market value against a measure of earnings volatility and a number of control variables which prior research has found to be related to market value. In determining the details of the research design, we faced three major issues: (i) measure of market value (ii) measure of earnings volatility (iii) choice of control variables.
Measure of market value
In determining an appropriate measure of market value to use as our dependent variable, we were motivated by the desire to find a measure which is directly comparable across firms without a need for risk adjustment or normalisation. et al. (2000) on patent citations). The intuition behind the use of Tobin's q in this way is as follows. Assuming that financial markets are efficient and that a firm's market value is therefore an unbiased estimate of the present value of its future cash flows, the ratio of market value to the replacement cost of assets is a measure of the extent to which a firm's market value is derived from its intangible assets (for example, its investment opportunities or real options). Now suppose, for example, that a high level of earnings variability increases the cost to a particular firm of accessing external capital markets. It is then highly plausible that this will lead to the firm being unable to exploit valuable investment opportunities and, as a direct corollary, a lower market value. In this situation, we would expect there to be the hypothesised systematic negative relationship between Tobin's q and earnings volatility. Similarly, we would expect to find such a 7 Whilst beyond the scope of the current paper, an investigation of whether there is indeed a relationship between average realised stock returns and earnings volatility is an interesting topic for future research. 8 On which the following discussion of the use and drawbacks of Tobin's q draws heavily.
relationship if one or more of the other rationales for income smoothing discussed in Section 2 were valid.
However, the major drawback to using Tobin's q is that its calculation is computationally complex and requires several detailed assumptions concerning, for example, the pattern of a firm's future acquisitions of plant and machinery, its depreciation policies, the difference between book value and replacement cost in some "base year", general changes in price levels, and the replacement cost of inventories. Moreover, as Lang and Stulz (1994) and Perfect and Wiles (1994) (among others) have shown, the results from regressions using the market to book ratio as the dependent variable are often qualitatively very similar to those from regressions using Tobin's q. For these reasons, we choose to use the firm's market to book ratio as the dependent variable in all of our regressions.
More specifically, the version of the market to book ratio we use is one which is based on the "corporate finance" view of a firm as a set of net operating assets (including net working capital but excluding cash) on which there are various claims (common stock, preference shares, minority interests and long-and short-term debt (net of cash)). In view of the difficulty in obtaining market values for most of these claims, we adopt a pragmatic approach (which is consistent with much of the prior literature) and define the market to book ratio in terms of a numerator which is the sum of the market value of common stock and the book values of preference shares, minority interests, long-term debt, and debt in current liabilities, net of cash and short-term investments and a denominator which is identical except that the market value of common stock is replaced by its book value 9 .
Measure of earnings variability
9 It may be argued that the ratio should be computed using a lagged market value to reflect the fact that the book value information relating to a particular date is not publicly available (and cannot therefore be impounded into share prices) until some time later. However, there is a high degree of correlation between our chosen version of the ratio and an alternative version which does indeed use lagged market values. There is also a high degree of correlation between both of these versions and two other versions (one using contemporaneous market values, the other using lagged market values) which are based on a view that liabilities such as accounts payable, income taxes payable and deferred taxes are in fact elements of the firm's financing. Further, the results from estimating our basic regression (see equation (1) in Section 4.1) using these alternative versions of the market to book ratio are qualitatively very close to those from estimating the regression using our chosen version and are therefore not reported. Similarly, earlier studies (for example, Krishnan et al. (1999) ) have used the market equity to book equity ratio as the dependent variable in regressions of this type. Given that we are using the market to book ratio as a proxy for Tobin's q and for the reasons outlined in our discussion of Hunt, Moyer and Shevlin (1997) in Section 2, we feel that this specification would be inappropriate. However, when we estimate our regression using the market equity to book equity ratio (which exhibits a correlation of around 60% with our chosen version of the market to book ratio) as the dependent variable, we obtain qualitatively similar results.
Consistent with Minton and Schrand (1999) , we measure earnings volatility as the coefficient of variation 10 of some measure of earnings (net income, pretax income or income before extraordinary items) over either the four or eight quarters preceding the end of the quarter at which we measure the dependent variable. As discussed in more detail below, we exclude any firm-quarters for which four or eight (as appropriate) contiguous observations of the relevant earnings variable are not available.
Control variables
In addition to a measure of earnings volatility, our regressions also include as explanatory variables firm size, leverage, current investment, sales growth and current profitability. Firm size is included since numerous earlier studies have shown it to be related to various market-based variables (see, for example, Fama and French (1992) for the relationship between size and stock returns) whilst leverage is included as a proxy for the expected costs of financial distress. The level of current investment is included as a proxy for the investment opportunity set -since our dependent variable measures the extent to which a firm's market value is derived from its investment opportunities or real options, it is obviously important that we control for such opportunities. Similarly, sales growth is included since it may capture aspects of the firm's growth opportunities for which the level of current investment is an inadequate proxy. Finally, we believe that a high level of current profitability may indicate a strong competitive position which is value-enhancing.
Additionally, we include a measure of cash flow volatility in order to isolate the impact of "accounting-driven" earnings volatility. In other words, earnings may vary due to variations in cash flows or, even where cash flows are relatively stable, due to accruals such as depreciation, increases in accounts receivable and so on. Since the focus of this study is on whether earnings volatility is associated with market valuations, it is important that we control for cash flow volatility. Further,
given the results of Shin and Stulz (2000) , cash flow volatility also serves as short-term measure of firm risk.
Data
The data for this study is extracted from the Compustat full coverage, industrial and research quarterly files from 1973 to 1998 inclusive. Additionally, we replace (wherever possible) any missing value for research and development costs or advertising expenses with a value constructed from the corresponding annual amount extracted from the relevant Compustat annual file 11 .
In order to ensure as far as possible the completeness and integrity of the data, we first attempt to reconstruct any missing items from other, non-missing, items (for example, total current assets as the sum of cash and short-term instruments, receivables, inventories and other current assets). We then eliminate any observation for which one or more of the following data items is negative: cash and short-term investments, accounts receivable, inventories, other current assets, total current assets, property, plant and equipment, other assets, total assets, debt in current liabilities, accounts payable, other current liabilities, other liabilities, long-term debt, preferred stock, sales, cost of goods sold, selling, general and administrative expense, depreciation and amortization. Similarly, we eliminate any observation for which either or both of total current liabilities and total liabilities is negative and greater in absolute value than the sum of the absolute value of those component items which are legitimately negative 12 . We also eliminate any observation where the difference between an item and its components or between stockholders' equity and total assets less total liabilities (which should by definition be zero) exceeds (in absolute value) $1m. Where the value for capital expenditure, research and development costs or advertising expenses is negative, we do not eliminate the observation but treat the item as missing.
Finally, we eliminate any observation relating to a financial services company (SIC codes between 6000 and 6999) or a company which is not publicly traded, any observation with a missing value for the number of common shares outstanding and/or the end of quarter share price and any observation for which it was not possible to construct at least one of our measures of both earnings volatility and cash flow volatility.
The resulting sample consists of 283,498 observations relating to 11,662 firms; the number of observations per firm ranged from 1 to 92 with a mean of 43. Descriptive statistics for key financial statement items for the final sample are contained in Panel A of Table 1 . The mean (median) book value of equity is $298m ($31m) whilst for market value of equity, the corresponding amounts are $724m and $54m; the mean (median) quarterly net income for the sample is $8m (zero). For all items, the mean exceeds the median by a considerable margin. In Panel B of Table 1 , we present the time-series distribution of the sample -as expected, the number of firm observations per quarter increases steadily through time 13 . There are very few observations until the fourth quarter of 1975 -this is primarily the result of the difficulty (discussed in more detail below) in constructing a measure of cash flow volatility.
Methodology and Empirical Results

Variable definition
The basic regression I estimate is (1) where q denotes Tobin's q, earnvol and cfvol are measures of the volatility of earnings and cash flow respectively, size is (the natural logarithm of) total assets, and lev, profit, invest and sgrowth are measures of leverage, current profitability, the level of current investment and sales growth respectively. The subscripts i and t are used to denote firms and quarters respectively.
As discussed above, I use as a proxy for Tobin's q the market to book ratio (MTB). MTB is defined as the ratio of (a) a numerator which is the sum of the market value of common stock 14 and the book values of preference shares (item #55), minority interests (item #53), long-term debt (item #51), and debt in current liabilities (item #45), net of cash and short-term investments (item #36) and (b) a denominator which is identical except that the market value of common stock is replaced by its book 13 The low number of observations for the final three quarters of 1998 reflects the time at which data for the study was collected.
14 The product of the number of common shares outstanding (item #61 from the Compustat quarterly files) and the closing share price (item #14). As noted by Michelson et al. (1995 Michelson et al. ( , 1999 , there is no consensus within the existing literature as to which earnings number is the ultimate target of any smoothing activity. Consequently, I estimate my regressions using three different bases for my measure of earnings volatility, earnvol -pretax income (item #23), income before extraordinary items (item #8) and net income (item #69). More specifically, I regress the market to book ratio at the end of quarter t against the coefficient of variation of one of these earnings measures, calculated over quarter t-n+1 to quarter t inclusive where n is equal to 4 or 8. i retain only those observations for which n quarters of data are available for this calculation. Thus, for example, the regression of the market to book ratio against the coefficient of variation of net income measured over 8 quarters will only include an observation for a particular firm at the end of 1990 if, inter alia, net income is a non-missing data item for that firm for each quarter of 1989 and 1990. 18 , return on capital (pretax income plus interest expense divided by the denominator in the market to book ratio) and return on equity (net income divided by the book value of common stock). In all three cases, I use the denominator computed as at the end of the relevant quarter.
value (item #59
Alternative specifications based on denominators calculated using either start of quarter or the average of end and start of quarter data are again highly correlated with my chosen specification 19 .
Finally, sgrowth is defined as the natural logarithm of one plus the percentage change in sales over the previous 4 or 8 quarters, according to the time frame over which earnvol and cfvol are calculated. As with size, I do not winsorize sgrowth -however, lev and profit are winsorized at the 1% and 99% levels.
My primary specification of invest is capital expenditure during the quarter although in certain specifications of the regression I use research and development costs, advertising expenditure or the sum of capital expenditure, research and development costs and advertising expenditure as alternative measures. In all cases, I scale by total assets less cash and short-term investments at the start of the quarter and winsorize at the 1% and 99% levels. Summary statistics for these variables are shown in Panel D of Table 2 .
A review of Panels A to D of Table 2 suggests a significant degree of skewness in a number of the variables. Most notably, from Panel C, it can be seen that for all three versions of profit the minimum observation is significantly greater in magnitude than the maximum observation whilst the mean (which in all three cases is negative) is considerably lower than the median. For example, the minimum return on assets is -361% whilst the maximum is only 84%; the mean and median observations are -2% and 9% respectively. This significant negative skewness is consistent with the positive skewness in the market to book ratio discussed above. Insofar as the measures of earnings and cash flow volatility are concerned, all of the measures are positively skewed. Both the mean and median observations are typically higher when the volatility measured is calculated using eight, rather than four, quarters of data. Additionally, cash flows appear to be more volatile than (any of the versions of) earnings, providing additional support for the belief that managers do indeed smooth out earnings. Finally, all three measures of the level of current investment exhibit a moderate degree of positive skewness, whilst the sales growth measures (as expected) exhibit little or no skewness.
Results
In Table 3 , I present the results from a pooled cross-sectional/time-series OLS estimation of equation (1) with invest defined as scaled capital expenditures and profit defined as return on assets.
As hypothesized, the coefficients 20 on earnvol and cfvol are negative, indicating that higher earnings and cash flow volatility are indeed associated with a lower market to book ratio. These coefficients are also statistically significantly (at any reasonable level) different from zero. The coefficients on size, lev and profit are also negative and statistically significantly different from zero whilst those on invest and sgrowth are significantly positive. These results are independent of whether earnvol, cfvol and sgrowth are calculated using 4 or 8 quarters of data and of which particular specification of earnvol is used.
Although the results in Table 3 are supportive of my principal hypothesis, the negative coefficient on profit is somewhat troubling -it is difficult to construct a plausible explanation of why a higher level of profitability should be associated with a lower market to book ratio. Based on the negative skewness of all three measures of profit and the positive skewness of MTB, my conjecture is that (even after winsorization) this result is driven by a small number of outlying observations with an abnormally high negative current profitability and a correspondingly high market book ratio.
Consequently, I re-estimate equation (1) using WLS 21 -the results are reported in Panel A of Table   4 . I find that the coefficients on earnvol and cfvol remain significantly negative, as do those on lev.
However, the coefficients on size and profit are now significantly positive, whilst that on invest remains significantly positive. These results are supportive of my conjecture that those in Table 3 are disproportionately affected by a small number of outliers.
To illustrate the economic significance of our results, consider the first row of Panel A of Table 4 .
As reported in Panel B of A further econometric issue with the results reported in Panel A of Table 4 is that I am still estimating equation (1) on a pooled cross-sectional/time-series basis with the implicit assumption that the firm-quarter observations are independent. If (as is likely) this assumption is invalid, the 21 Implemented using the rreg (robust regression) procedure in Stata. This procedure begins by estimating the regression using OLS and excluding any observation for which Cook's D statistic exceeds 1. Thereafter, the procedure operates iteratively; firstly, it again estimates the regression using OLS on the remaining observations and calculates case weights based on absolute residuals. It then estimates the regression using WLS with these case weights and calculates a new set of weights based on the absolute residuals from this WLS regression. The iteration stops when the maximum change in weights falls below some prespecified tolerance level. (See Stata Reference Manual, Release 6, Volume 3, pp 253-58 for further details on the procedure). estimated coefficients will be unbiased but the estimated standard errors and t-statistics will be biased. To overcome this problem, I again estimate equation (1) using WLS but impose the additional restriction that whilst observations are independent across firms, they are not necessarily independent within firms 22 . The results are reported in Panel B of Table 4 . As expected, the additional restriction has the effect of reducing the t-statistics, in some cases considerably. However, all coefficients remain significantly different from zero at any reasonable level of significance; in particular, the coefficients on earnvol and cfvol are negative and significantly different from zero with t-statistics ranging from -11 to -15.
Robustness
To test the robustness of the results in Table 4 , I also estimate various alternative specifications of equation (1), again using rreg to eliminate outliers and cluster to correct for autocorrelated residuals. In the regressions reported in Panel A of Table 5 , research and development costs and advertising expenditures are included as separate control variables whereas in Panel B, invest is defined as the sum of capital expenditures, research and development costs and advertising expenditures. In both cases, the coefficients on earnvol and cfvol remain negative (and of the same order of magnitude as in Table 4) with a somewhat lower level of significance due to a large reduction in the number of observations. The remaining results are largely as expected -the coefficients on all measures of current investment are positive and highly significant, with the magnitude of the coefficients on research and development costs and advertising expenses in Panel A typically higher than that of the coefficient on capital expenditures. This is plausible when I consider that, although all of these variables are being used as proxies for the firm's investment opportunity set, the immediate write off of research and development costs and advertising expenses has the effect of depressing the denominator in the dependent variable.
I also estimate a series of regressions (results not reported) which are essentially the same as those reported in Panels A and B of Table 5 except that where research and development costs or advertising expenditures are missing, I force the value to zero -the results are again qualitatively unchanged.
22 Implemented using the cluster procedure within Stata (see Stata Reference Manual, Release 6, Volume 3, pp 158, As noted earlier, Minton and Schrand (1999) suggest that earnings volatility might be important only because investors are concerned about future cash flow volatility and this is better predicted using current earnings volatility rather than current cash flow volatility. To allow for this possibility, I
estimate equation (1) with a measure of future cash flow volatility, futcfvol 23 , included as an additional control variable. The results are reported in Table 6 and appear to suggest that earnings volatility plays a role in the market's valuation process above and beyond its use as a predictor of future cash flow volatility. As conjectured, the coefficient on futcfvol is uniformly significantly negative. However, the coefficients on earnvol and cfvol remain consistently significantly negative, from which I conclude that earnings volatility is important in its own right and not just as a predictor of future cash flow volatility.
A further explanation of the negative relationship between the market to book ratio and earnings volatility is that (as suggested by Stein (1989) ) it is higher quality firms which choose to smooth earnings -in other words, it is not high earnings volatility which depresses the market to book ratio but rather high quality (with quality proxied by the market to book ratio) which leads firms to smooth earnings and show low earnings volatility. A plausible alternative proxy for quality is future profitability; consequently, I estimate equation (1) with a measure of future profitability, futprof 24 , included as an additional control variable. The results are shown in Table 7 . As expected, the coefficient on future profitability is significantly positive but, as above, my results with respect to earnvol remain unchanged -the coefficient on this variable is consistently significantly negative, a finding which tends to rule out the possibility that the market to book ratio and earnings volatility are related only because the latter is a proxy for firm quality.
In Table 8 , I summarize the results from estimating equation (1) with firm-specific fixed effects.
Once more, I consistently find negative coefficients on earnvol and cfvol which are significantly different from zero. Other sensitivity checks I perform involve the inclusion of year-quarter dummies (Table 9 , Panel A), the inclusion of industry dummies at the two-digit SIC code level ( association between a firm's market to book ratio and the volatility of its earnings stream, even after controlling for the volatility of its operating cash flows.
In Table 11 , I present the results from estimating equation (1) with earnvol and cfvol calculated for any given firm using the entire time-series of data (summary statistics for these specifications of the two variables after winsorization at the 1% and 99% levels are reported in Table 10 ). In Panel A, I
treat earnvol and cfvol as intertemporal constants and use the entire panel of data to estimate the regression whilst in Panel B, I recognise that (when defined in this way), earnvol and cfvol are only known at the end of the period and so estimate the regression on a purely cross-sectional basis with the dependent variable equal to the latest available market to book ratio. In all cases, the coefficients on earnvol and cfvol are negative although the level of significance is considerably lower in the specifications reported in Panel B. Similarly, the coefficient on cfvol is uniformly significantly negative in Panel A whilst in Panel B, although still negative, it is insignificant at the 5% level. The results with respect to the control variables are as expected.
Summary and Conclusions
In this study, I investigate whether there is a systematic relationship between a firm's market value and the variability of its quarterly earnings stream. Using data from the Compustat full coverage, industrial and research quarterly files from 1973 to 1998 inclusive I compute firm market to book ratios. On the grounds that it is a close proxy for Tobin's q, (generally accepted as a measure of value which is directly comparable across firms without a need for risk adjustment or normalisation), I use this ratio as a measure of firm value. I define earnings volatility as the coefficient of variation of various earnings measures, calculated over the previous 4 or 8 quarters, and find that, after controlling for firm size, leverage, current profitability, the level of current investment and sales growth, there is a significantly negative relationship between the market to book ratio and earnings volatility. I further find that this negative relationship remains even after controlling for operating cash flow volatility, indicating that "accounting-driven" earnings volatility does indeed have an economic impact as has long been claimed. My results are robust to various specifications (including fixed effects, the inclusion of industry dummies, the inclusion of year-quarter dummies and adjusting 24 Defined as the average return on assets calculated over the four or eight (as appropriate) quarters starting with t+1.
all variables relative to the relevant industry year median). They are also robust to the inclusion of additional control variables such as future cash flow volatility and future profitability. inclusive. An observation is included provided that none of the following items are negative: cash and short-term investments, accounts receivable, inventories, other current assets, total current assets, property, plant and equipment, other assets, total assets, debt in current liabilities, accounts payable, other current liabilities, other liabilities, long-term debt, preferred stock, sales, cost of goods sold, selling, general and administrative expense and depreciation and amortization. Any observation for which either or both of total current liabilities and total liabilities is negative and greater in absolute value than the sum of the absolute value of those component items which are legitimately negative is eliminated. Any observation where the difference between an item and its components or between stockholders' equity and total assets less total liabilities exceeds (in absolute value) $1m is eliminated.
Where the value for capital expenditure, research and development costs or advertising expenses is negative, the item is treated as missing. Any observation relating to a financial services company (SIC codes between 6000 and 6999) or a company which is not publicly traded, any observation with a missing value for the number of common shares outstanding and/or the end of quarter share price and any observation for which it was not possible to construct at least one measure of both earnings volatility and cash flow volatility is eliminated. All amounts are expressed in $m. Summary statistics on the dependent variable, MTB. MTB is the market to book ratio defined as the ratio of a numerator which is the sum of the market value of common stock and the book values of preference shares, minority interests, long-term debt, and debt in current liabilities, net of cash and shortterm investments and a denominator which is identical except that the market value of common stock is replaced by its book value. The variable is winsorized at the 1% and 99% levels. Summary statistics on the control variables size, lev and profit. Size is the natural logarithm of total assets. Lev is defined as the book value of long-term debt divided by the sum of the market value of common stock and the book values of preference shares, minority interests and long-term debt. Profit is defined as either roa -return on assets (pretax income plus interest expense divided by total assets less cash and short-term investments), roc -return on capital (pretax income plus interest expense divided by the denominator in the market to book ratio) and roe -return on equity (net income divided by the book value of common stock); in all cases, the numerator is multiplied by four in order to annualise the measure. Lev, profit and sgrowth are winsorized at the 1% and the 99% levels. where MTB it is the market to book ratio of firm i at the end of quarter t, earnvol it is the coefficient of variation of earnings (either net income (ni), pretax income (ibt) or income before extraordinary items (ibe)) of firm i calculated over the 4 or 8 quarters ending with quarter t, cfvol it is the coefficient of variation of operating cash flows (as defined in Table 2 , Panel B) of firm i calculated over the 4 or 8 quarters ending with quarter t, size it is the natural logarithm of the total assets of firm i at the end of quarter t, lev it is the leverage (as defined in Table 2 , Panel C) of firm i at the end of quarter t, profit it is the return on assets (as defined in Table 2 , Panel C) of firm i for quarter t, invest it is the capital expenditures of firm i during quarter t (scaled by total assets less cash and short-term investments at the beginning of the quarter) and sgrowth it is the logarithmic growth in sales of firm i calculated over the 4 or 8 where MTB it is the market to book ratio of firm i at the end of quarter t, earnvol it is the coefficient of variation of earnings (either net income (ni), pretax income (ibt) or income before extraordinary items (ibe)) of firm i calculated over the 4 or 8 quarters ending with quarter t, cfvol it is the coefficient of variation of operating cash flows (as defined in Table 2 , Panel B) of firm i calculated over the 4 or 8 quarters ending with quarter t, size it is the natural logarithm of the total assets of firm i at the end of quarter t, lev it is the leverage (as defined in Table 2 , Panel C) of firm i at the end of quarter t, profit it is the return on assets (as defined in Table 2 , Panel C) of firm i for quarter t, invest it is the capital expenditures of firm i during quarter t (scaled by total assets less cash and short-term investments at the beginning of the quarter) and sgrowth it is the logarithmic growth in sales of firm i calculated over the 4 or where MTB it is the market to book ratio of firm i at the end of quarter t, earnvol it is the coefficient of variation of earnings (either net income (ni), pretax income (ibt) or income before extraordinary items (ibe)) of firm i calculated over the 4 or 8 quarters ending with quarter t, cfvol it is the coefficient of variation of operating cash flows (as defined in Table 2 , Panel B) of firm i calculated over the 4 or 8 quarters ending with quarter t, size it is the natural logarithm of the total assets of firm i at the end of quarter t, lev it is the leverage (as defined in Table 2 , Panel C) of firm i at the end of quarter t, profit it is the return on assets (as defined in Table 2 , Panel C) of firm i for quarter t, invest1 it, invest2 it and invest3 it are (respectively) the capital expenditures, the research and development costs and the advertising expenses of firm i during quarter t (all scaled by total assets less cash and short-term investments at the beginning of the quarter) and sgrowth it is the logarithmic growth in sales of firm i calculated over the 4 or 8 quarters ending with quarter t. where MTB it is the market to book ratio of firm i at the end of quarter t, earnvol it is the coefficient of variation of earnings (either net income (ni), pretax income (ibt) or income before extraordinary items (ibe)) of firm i calculated over the 4 or 8 quarters ending with quarter t, cfvol it is the coefficient of variation of operating cash flows (as defined in Table 2 , Panel B) of firm i calculated over the 4 or 8 quarters ending with quarter t, size it is the natural logarithm of the total assets of firm i at the end of quarter t, lev it is the leverage (as defined in Table 2 , Panel C) of firm i at the end of quarter t, profit it is the return on assets (as defined in Table 2 , Panel C) of firm i for quarter t, sgrowth it is the growth in sales of firm i calculated over the 4 or 8 quarters ending with quarter t, invest it is the sum of the capital expenditures, the research and development expenditures and the advertising costs of firm i during quarter t (scaled by total assets less cash and short-term investments at the beginning of the quarter) and sgrowth it is the logarithmic growth in sales of firm where MTB it is the market to book ratio of firm i at the end of quarter t, earnvol it is the coefficient of variation of earnings (either net income (ni), pretax income (ibt) or income before extraordinary items (ibe)) of firm i calculated over the 4 or 8 quarters ending with quarter t, cfvol it is the coefficient of variation of operating cash flows (as defined in Table 2 , Panel B) of firm i calculated over the 4 or 8 quarters ending with quarter t, size it is the natural logarithm of the total assets of firm i at the end of quarter t, lev it is the leverage (as defined in Table 2 , Panel C) of firm i at the end of quarter t, profit it is the return on assets (as defined in Table 2 , Panel C) of firm i for quarter t, invest it is the capital expenditures of firm i during quarter t (scaled by total assets less cash and short-term investments at the beginning of the quarter), futcfvol it is the coefficient of variation of operating cash flows (as defined in where MTB it is the market to book ratio of firm i at the end of quarter t, earnvol it is the coefficient of variation of earnings (either net income (ni), pretax income (ibt) or income before extraordinary items (ibe)) of firm i calculated over the 4 or 8 quarters ending with quarter t, cfvol it is the coefficient of variation of operating cash flows (as defined in Table 2 , Panel B) of firm i calculated over the 4 or 8 quarters ending with quarter t, size it is the natural logarithm of the total assets of firm i at the end of quarter t, lev it is the leverage (as defined in Table 2 , Panel C) of firm i at the end of quarter t, profit it is the return on assets (as defined in Table 2 , Panel C) of firm i for quarter t, sgrowth it is the growth in sales of firm i calculated over the 4 or 8 quarters ending with quarter t, invest it is the capital expenditures of firm i during quarter t (scaled by total assets less cash and short-term investments at the beginning of the quarter), futprof it is the average return on assets (as defined in where MTB it is the market to book ratio of firm i at the end of quarter t, earnvol it is the coefficient of variation of earnings (either net income (ni), pretax income (ibt) or income before extraordinary items (ibe)) of firm i calculated over the 4 or 8 quarters ending with quarter t, cfvol it is the coefficient of variation of operating cash flows (as defined in Table 2 , Panel B) of firm i calculated over the 4 or 8 quarters ending with quarter t, size it is the natural logarithm of the total assets of firm i at the end of quarter t, lev it is the leverage (as defined in Table 2 , Panel C) of firm i at the end of quarter t, profit it is the return on assets (as defined in Table 2 , Panel C) of firm i for quarter t, invest it is the capital expenditures of firm i during quarter t (scaled by total assets less cash and short-term investments at the beginning of the quarter) and sgrowth it is the logarithmic growth in sales of firm i calculated over the 4 or 8 where MTB it is the market to book ratio of firm i at the end of quarter t, earnvol it is the coefficient of variation of earnings (either net income (ni), pretax income (ibt) or income before extraordinary items (ibe)) of firm i calculated over the 4 or 8 quarters ending with quarter t, cfvol it is the coefficient of variation of operating cash flows (as defined in Table 2 , Panel B) of firm i calculated over the 4 or 8 quarters ending with quarter t, size it is the natural logarithm of the total assets of firm i at the end of quarter t, lev it is the leverage (as defined in Table 2 , Panel C) of firm i at the end of quarter t, profit it is the return on assets (as defined in Table 2 , Panel C) of firm i for quarter t, invest it is the capital expenditures of firm i during quarter t (scaled by total assets less cash and short-term investments at the beginning of the quarter) and sgrowth it is the logarithmic growth in sales of firm i calculated over the 4 or 8 quarters ending with quarter t. Summary statistics on the independent variables earnvol and cfvol. Earnvol is defined as the coefficient of variation of either net income (ni), pretax income (ibt) or income before extraordinary items (ibe) calculated using all available data. Cfvol is the coefficient of variation of operating cash flow calculated using all available data. Operating cash flow is defined as (depending on the statement of cash flows or changes in financial position format used) either net cash flow from operating activities, funds from operations, funds from operations less changes in working capital, or net income plus depreciation and deferred taxes less changes in working capital. All variables are winsorized at the 1% and 99% levels. where MTB it is the market to book ratio of firm i at the end of quarter t, earnvol i is the coefficient of variation of earnings (either net income (ni), pretax income (ibt) or income before extraordinary items (ibe)) of firm i calculated using all available observations, cfvol i is the coefficient of variation of operating cash flows (as defined in Table 2 , Panel B) of firm i calculated using all available observations, size it is the natural logarithm of the total assets of firm i at the end of quarter t, lev it is the leverage (as defined in Table 2 , Panel C) of firm i at the end of quarter t, profit it is the return on assets (as defined in Table 2 , Panel C) of firm i for quarter t, invest it is the capital expenditures of firm i during quarter t (scaled by total assets less cash and short-term investments at the beginning of the quarter) and sgrowth it is the logarithmic growth in sales of firm i calculated over the 4 quarters ending with quarter t. where MTB it is the market to book ratio of firm i at the end of quarter t, earnvol i is the coefficient of variation of earnings (either net income (ni), pretax income (ibt) or income before extraordinary items (ibe)) of firm i calculated using all available observations, cfvol i is the coefficient of variation of operating cash flows (as defined in Table 2 , Panel B) of firm i calculated using all available observations, size it is the natural logarithm of the total assets of firm i at the end of quarter t, lev it is the leverage (as defined in Table 2 , Panel C) of firm i at the end of quarter t, profit it is the return on assets (as defined in Table 2 , Panel C) of firm i for quarter t, invest it is the capital expenditures of firm i during quarter t (scaled by total assets less cash and short-term investments at the beginning of the quarter) and sgrowth it is the logarithmic growth in sales of firm i calculated over the 4 quarters ending with quarter t.
Panel A (year-quarter dummies)
Unless otherwise stated, all variables are calculated for the last quarter for which all the relevant data for firm i is available. 
